Oxidative damage by phenylhydrazine diminishes erythrocyte anion transport.
Human erythrocytes were exposed to oxidative stress by treatment with the slowly hemolytic drug phenylhydrazine. Phenylhydrazine has been previously shown to trigger the production of toxic oxygen metabolites including O-2 and H2O2 and the formation of Heinz bodies. The concentration-dependent formation of Heinz bodies was confirmed using optical microscopy. Heinz body formation was accompanied by surface protuberances as shown by scanning electron microscopy. The formation of Heinz bodies was accompanied by inhibition of anion translocation. Anion translocation was measured using the anionic fluorescent substrate analog N-(2-aminoethylsulfonate)-7-nitrobenz-2-oxa-1,3-diazole (NBD-taurine). The efflux of NBD-taurine was measured by continuous monitoring of transport by fluorescence (CMTF). The mean value of the kinetic rate constant for transport, k, was found to be -0.090 +/- 0.017 min-1. Phenylhydrazine was found to decrease k to less than one-half of control values in a dose-dependent fashion. The disruption of anion translocation may be related to the oxidative effects of phenylhydrazine and to the generation of Heinz bodies, which bind to the N-terminal domain of band 3.